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(54) POROUS CERAMIC HONEYCOMB STRUCTURAL BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb 
structural body capable of highly efficiently collecting 
fine particles in an exhaust gas with the pressure loss 
decreased and the strength secured. 
SOLUTION: The porous honeycomb structural body is 
constituted so that cell opening part both ends are 
alternately sealed and the exhaust gas is passed through 
the fine pores of a cell wall to the adjacent cell to 
collect the fine particles contained in the exhaust gas on 
the cell wall and is composed of a cordierite composition 
and is controlled to have 60-80% porosity of the cell 
wall, 15-25 ftrn average fine pore diameter and >25% 
total fine pore volume in 20-40 fjixn fine pore diameter. 
The filter surface area per unit volume is controlled to 
7-1 3 cm2/cm3. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]****** cell opening both ends by turns, and pass fine pores of a cell wall and exhaust 
gas is passed to an adjacent cell, Are a porosity honeycomb structured body which is caught 
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with a cell wall and which consists of a cordierite presentation, and, in porosity of a cell wall, an 
average pore size particles contained in exhaust gas 60 to 80% at 15-25 micrometers. A porosity 
ceramic honeycomb structured body, wherein the total pore volume with a pole diameter of 20- 
40 micrometers is not less than 25% of whole pore volume. 

[Claim 2]The porosity ceramic honeycomb structured body according to claim 1, wherein filter 
surface products per unit volume are 7-13-cm 2 /cm 3 . 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the porosity honeycomb structured body which 
catches the particles in the exhaust gas discharged from a diesel engine, for example and which 
consists of a cordierite presentation. 
[0002] 

[Description of the Prior Art]In order to call for reduction of the toxic substances contained in 
the exhaust gas discharged from engines, such as a car, and to respond to this from the 
preservation side of local environment or earth environment, the catalytic converter for exhaust 
gas purification is used. One of the catalytic converter of this has a ceramic honeycomb catalyst 
converter. In order to catch these days the particles contained in the exhaust gas from a diesel 
engine, The exhaust gas purifying filter which ******(ed) the both ends of the cell opening of 
this honeycomb structured body by turns has been used using the porosity ceramic honeycomb 
structured body (henceforth [ a "porosity ceramic honeycomb structured body" is omitted and ] 
a "honeycomb structured body") which consists of a cordierite presentation. 
[0003] Drawing 1 is a perspective view of a honeycomb structured body, and drawing 2 is a cross 
section of an example of the exhaust gas purifying filter 10 which used the honeycomb 
structured body 1 1 of drawing 1 . As shown in drawing 1 and drawing 2, the honeycomb 
structured body 1 1 is usually approximately cylindrical, It has the countless cell 11c formed with 
the peripheral wall 11a and the cell wall 11b which intersects perpendicularly with the inner 
circumference side of this peripheral wall 1 1a respectively, and the inflow side of the cell 11c 
closes the end face by the side of [ 1 1e ] 11 d and an outflow with the sealing agents 31a and 
31b by turns. And the honeycomb structured body 11 is stored in the stowage container 12, it is 
arranged so that the peripheral wall 1 1 a may stick it with the stowage container 1 2, and it is 
grasped in the end face so that it may not move while in use by the gripping members 23a and 
23b. 

[0004] An exhaust-air-purification operation with the exhaust gas purifying filter 10 is performed 
as follows. Exhaust gas flows from the cell 1 1 c as for which the inflow side of the honeycomb 
structured body 1 1 is carrying out the opening at 1 1 d (10a shows), and after it passes the fine 
pores formed in the cell wall 1 1b, it is discharged from the outflow side 1 1e (10b shows). And 
when particles contained in exhaust gas pass to an adjacent cell from the fine pores which 
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continue within the cell wall 11b, they are filtered, and they are caught. When the quantity of the 
particles caught increased, and fine pores are got blocked by particles and use for an engine, 
back pressure increases. For this reason, when the caught particles exceed a constant rate, it is 
necessary to suppress the load increase to the engine by the increase in back pressure by 
removing particles. Since particles are the inflammabilities of a fixed-carbon-content ingredient 
and the soluble organic component which can dissolve in an organic solvent, if it heats in 
temperature of not less than about 650 **, they will burn. Then, particles are made to afterburn 
using heating methods, such as an electric heater, a burner, and a hot wind, and the exhaust gas 
purifying filter 10 is reproduced. 

[0005]This exhaust gas purifying filter 10 is required for it to be efficient and to catch the 
particles contained in exhaust gas while in use, and to make pressure loss low and to lessen load 
to an engine. However, this collection efficiency and pressure loss have an opposite relation, if it 
is going to make collection efficiency high, pressure loss will increase, and if pressure loss is 
made low, collection efficiency will come to get worse. For this reason, in the following 
conventional technology, providing the filter of high collection efficiency and a low-pressure 
power loss is indicated by adjusting the fine pores which exist in a filter. 

[0006] JP,61 -54750 r B has a statement that a high-collection-efficiency type to a low collection 
efficiency type can apply by controlling the porosity and parallel pole diameter of a honeycomb 
structured body. And the open porosity (porosity) and the average stoma size (average pore 
size) within the zone limited as a suitable example in this JP,61-54750,B in the boundary to 
which point 1-5-6-4 of page [ 20th ] drawing 8 is connected are indicated. Here the point 1 
Open porosity 58.5 capacity %, and average stoma 1 micrometer in diameter. As for the point 5, 
open porosity 62.0 capacity %, average stoma 15 micrometers in diameter, and the point 4 of 
open porosity 39.5 capacity %, average stoma 15 micrometers in diameter, and the point 6 are 1 
micrometer in open porosity 90.0 capacity % and average stoma diameter. 

[0007]By the honeycomb structured body which becomes JP,9-77573,A from cordierite. Porosity 
is carried out 62 to 75%, and the fine pores of 25-40 micrometers and a cell wall are preferably 
made into a 5-40 micrometers stoma and a 40-100-micrometer osculum for an average pore 
size 55 to 80%, and there is a statement to which it is supposed highly that pressure loss can be 
made low about collection efficiency considering the number of stomata as five to 40 times of 
the number of osculums. 

[0008]On the other hand, the particles contained in exhaust gas are caught by supporting a 
catalyst in the side of a cell wall, and fine pores, and detoxicating a toxic substance has also 
been performed. For example, to JP,9-1 58710,A. In the filter using the honeycomb structured 
body which has adhered the coating material containing high specific surface area material 
particles in the side of a cell wall, and fine pores in the cordierite presentation of a low thermal 
expansion coefficient, High specific surface area material particles, such as as much activated 
alumina as possible, are supported with the porosity of the cell wall of a filter after supporting 
high specific surface area material being carried out, and an average pore size being 5-35 
micrometers 40 to 65% in a filter, and there is a statement to which it is supposed that pressure 
loss can be made low. 

[0009]And so that it may face manufacturing a porous ceramic filter and the not less than 150- 
micrometer particle of a talc powder constituent and a silica powder ingredient which is a 
cordierite-ized raw material may become 3 or less % of the weight of the whole raw material at 
JP,7-38930,B, And the art adjusted so that the particle of 45 micrometers or less of these both 
ingredients may become 25% of the whole is indicated. In order [ which can carry out things ] 
according to this art to be able to control formation of fine pores smaller than 10 micrometers 
and bigger fine pores than 100 micrometers and to increase the fine pores which are 10-50 
micrometers, Manufacture of a filter with long low pressure loss and catching time is attained 
with high collection efficiency maintained, and the pore volume 10% or less and whose diameter 
the pore volume of not less than 100 micrometers is 10-50 micrometers in diameter as for the 
porous ceramic filter has the statement that porosity is not less than 65%, 45 to 60%. 
[0010] 

[Problem(s) to be Solved by the Invention]However, there are the following problems in said 
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conventional ceramics filter. That is, when this invention persons gave it a try, it was difficult to 
provide the filter which reconciled the pressure loss and collection efficiency which are the 
opposite characteristic, and also intensity. 

[001 1]There was a problem that art given [ said ] in JP,61-54750,B has a small average pore 
size, the pressure loss at the time of exhaust gas passage becomes large by a relation with 
porosity, and fine pores were plugged up by plugging of particles and catalyst support, and 
ventilation resistance became large. 

[0012]Since art given [ said ] in JP.9-77573.A had the average pore size as large as 25-40 
micrometers, more detailed particles penetrated and there was a problem that collection 
efficiency fell. Since the average pore size was large, the mechanical strength fell and there was 
also a problem of being easy to damage at the time of an assembly and use. 
[0013]On the other hand, when art given [ said ] in JP,9-158710,A had porosity as small as 40 to 
65%, and the pressure loss at the time of exhaust gas passage became large by a relation with a 
pole diameter and a catalyst was supported, there was a problem that fine pores were plugged 
up and pressure loss became large. 

[0014]And when the art of JP,7-38930,B had porosity as small as 45 to 60%, and the pressure 
loss at the time of exhaust gas passage became large by a relation with a pole diameter and a 
catalyst was supported, there was a problem that fine pores were plugged up and pressure loss 
became large. 

[0015]It was difficult to satisfy the pressure loss of a filter, particle collection efficiency, and 
intensity to conventional technology, as stated above, and it was very difficult with the filter 
which has especially porosity not less than 60%. Therefore, even if porosity is not less than 60%, 
there is a technical problem of this invention in obtaining the honeycomb structured body of the 
high intensity which can catch the particles in exhaust gas efficient, is assembled further, and is 
not damaged at the time or the time of use, while maintaining a low-pressure power loss. 
[0016] 

[Means for Solving the Problem]In order that a size of fine pores which exist in a filter might be 
examined and pore volume with a pole diameter of 20-40 micrometers might reconcile pressure 
loss, collection efficiency, and intensity, this invention persons found out acting effectively and 
thought out to this invention. 

[0017]Namely, this invention ****** cell opening both ends by turns, and pass fine pores of a 
cell wall and exhaust gas is passed to an adjacent cell, It is a porosity honeycomb structured 
body which catches particles contained in exhaust gas with a cell wall and which consists of a 
cordierite presentation, It is a porosity ceramic honeycomb, wherein porosity of said cell wall is 
60 to 80%, an average pore size is 15-25 micrometers and the total pore volume with a pole 
diameter of 20-40 micrometers is not less than 25% of whole pore volume. And in said porosity 
ceramic honeycomb structured body, it is preferred that filter surface products per unit volume 

are 7-1 3-cm 2 /cm 3 . 

[0018]Next, a reason for composition of this invention is explained. 

(Porosity) A porosity ceramic honeycomb structured body of this invention, Since the total pore 
volume with a pole diameter of 20-40 micrometers is making [ in porosity of a cell wall ] it not 
less than 25% of whole pore volume 60 to 80% in addition to 1 5-25 micrometers of average pore 
sizes, although porosity is as high as 60 to 80%, A honeycomb structured body of high collection 
efficiency and high intensity is obtained maintaining a low-pressure power loss. Here, when 
pressure loss at the time of exhaust gas passage becomes it large that porosity of a cell wall is 
less than 60% by a relation with a pole diameter and a catalyst is supported, the holding amount 
decreases. On the other hand, if porosity exceeds 80%, at the same time as intensity falls, 
collection efficiency of particles will fall. Therefore, porosity is made into 60 to 80%. Preferably, 
porosity is 60 to 70%. 

[0019](Average pore size) Pressure loss at the time of exhaust gas passage becomes large by a 
relation with porosity, and an average pore size is closed with less than 1 5 micrometers by 
plugging of particles, and catalyst support, and ventilation resistance becomes large. On the 
other hand, if an average pore size exceeds 25 micrometers, intensity's falling and more detailed 
particles will penetrate and collection efficiency will fall. 
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[0020](Pore volume) Fine pores which it is good to increase fine pores with a pole diameter of 
not less than 20 micrometers for making pressure loss small, and exceed 40 micrometers on the 
other hand reduce becoming a case where it becomes a starting point of destruction and 
intensity falls, and collection efficiency of particles. For this reason, the total pore volume with a 
pole diameter of 20-40 micrometers is required for not less than 25% of whole pore volume. 
Porosity, an average pore size, and a pole diameter are measured using a mercury pressure ON 
type porosimeter. 

[0021](Filter surface product per unit volume) A filter surface product means surface area of a 
cell wall. When a filter surface product per unit volume is less than 7-cm /cm in a honeycomb 
structured body, Ventilation resistance at the time of exhaust gas passing to an acljacent cell 
becomes large, and pressure loss becomes large on the contrary because cell density will 

become high if pressure loss becomes large and exceeds 13-cm 2 /cm 3 . 
[0022] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described in detail. 
The honeycomb structured body 1 1 shown in drawing 1 and drawing 2 was produced as follows. 
(Adjustment in the end of precursor powder) Adjust powder, such as kaolin, talc, silica, 
hydroxylation aluminum, and alumina, and chemical composition with a mass ratio. Si0 2 : 48-52%, 

aluminum 2 0 3 :33-37%, MgO: 12-15%, CaO: 0 to 0.05%, Na 2 0 : 0 to 0.05%, K 2 0 : 0 to 0.05%, TiO 2 :0- 

1.0%, Fe 2 O 3 :0-1 .0%, PbO: It was considered as the precursor powder end of the nature ceramics 

of cordierite containing 0 to 0.1%, and P 2 O 5 :0-0.2%. 

[0023]To (addition of a forming assistant and an ostomy agent and refining of a plastic matter), 
next the precursor powder end of these nature ceramics of cordierite, as a forming assistant as 
methyl cellulose, hydroxypropylmethylcellulose, and an ostomy agent, Quantity, such as graphite, 
wheat flour, and starch, was changed, and it added, and mixed enough by dry type. Subsequently, 
the water of the stipulated amount was poured in, still more sufficient kneading was performed, 
and the plastic matter in which extrusion molding is possible was produced. 
[0024](Extrusion molding) Next, the Plastic solid in which the peripheral wall and the cell wall 
were formed in one of the publicly known extrusion method in this plastic matter and which has 
honeycomb structure with a 143.8 mm[ in diameter ] x length of 152.4 mm was fabricated. The 
Plastic solid which changes the size of a metallic mold and has a filter surface product per 
various unit volume was acquired. 

[0025](Calcination) Next, the Plastic solid which has this honeycomb structure was calcinated 
with the maximum temperature of 1405 ** using the batch type firing furnace. The cell wall 
thickness of the obtained baking body was 0.12-0.60 mm, the cell density 75 - 400cpsi. 
[0026](******) Next the exhaust-gasHlow ON side of this honeycomb structured body 11 
****** an 1 1-d cell every piece, and it **** [ chisel ] in the exhaust-gas-flow appearance side 
1 1 e about the cell as for which an inflow side is not ******(ing) at 1 1 d. The ****** material is 
just an existing charge of a ceramic material with a heat resistance [, such as cordierite, alumina, 
and zirconia, ] of not less than 1000 **, and the adhesives made from ceramics may be sufficient 
as it. And it becomes the exhaust gas purifying filter 10 which there is little pressure loss, and 
intensity can be secured, and can catch the particles in exhaust gas efficient, or can improve a 
purification function from immediately after engine start further by storing in the stowage 
container 12. 

[0027]and (%) and the ratio of the total with (%) and the porosity of the cell wall 11b, an average 
pore size (micrometer), and a pole diameter of 20-40 micrometers pore volume to whole pore 
volume, and the filter surface product per unit volume (cm 2 /cm 3 ) were boiled, attached and 
measured about the honeycomb structured body 1 1 produced by ******(ing). The filter surface 
product per unit volume measured and computed cell wall thickness and a cell pitch. The result 
is shown in Table 1 at order with small porosity (%). Here, for measurement of porosity, an 
average pore size, and a pole diameter, auto pore III9410 made from Micromeritics was used, and 
it measured with the method of mercury penetration to it. 
[0028] 
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(Table 1) 

No. classification Porosity Average pore size the ratio of the total fine-pores wtor surface product (%) 
(micrometer) capacity with a pole diameter of 20-40 micrometers to whole pore volume — (%) 
(cm-Zcm-) 01 comparative example 1 54.5 7.7 4.1 5.902.Comparative example 2 56.7 13.1 18.6. 
13.503 Comparative example 3 56.8 14.9. 22.5 6.504 Example of an invention 1 60.8. 19.8 49.6 
6.805 comparative example . 4 64.0 11.2 15.4 5.706. Comparative example 5 64.3 11.7 10.1. 6.107 
Example of invention 2 66.0 17.0. 30.6 8.008 Comparative example 6 66.2. 14.5 26.6 13.509 
comparative example . 7 66.6 12.0 9.4 5.710. Example of an invention 3 66.6 19.5 26.4, 10.81 1 
Example 4 of an invention 67.2 16.0. 27.3 7.812 Example of an invention 5 67.2. 21.8 42.0 8.313 
Comparative example 8 70.0 13.4 11.4 6.514 Comparative example 9 70.2 27.0 44.8 8.315 
Example of an invention 6 70.4 18.8 45.7 14.016 Comparative example 10 74.8 13.7. 17.0 6.017 
Example of an invention 7 78.9 17.3 31.7 11.018 Comparative example 11 82.8 13.7 17.0 6.0[0029] 
Next r the time of using the honeycomb structured body 1 1 with pressure loss test equipment 
(not shown) with 7.5 Nm of (a) air flow rate 3 / min, After supporting the differential pressure by 
the side of [ 1 1e ] 11 d and an outflow and an inflow side (c) catalyst after throwing in with the 
differential pressure by the side of[11e]11d and an outflow, and an inflow side (b) particle 
diameter of 0.042 micrometer carbon powder by 3 g/h for 2 hours, the inflow side at the time of 

7.5-Nm 3 /min measured the differential pressure by the side of [ 1 1 e ] 11 d and an outflow. And 
the inflow side searched for pressure loss (mmAq) by the differential pressure by the side of 
[ 1 1 e ] 11 d and an outflow. Evaluation of pressure loss about (a) honeycomb structured body 1 1 
independent (the next table 2 shows as a "carrier") one. By setting to NG what makes less than 
230 mmAq A and exceeds (O) and 250mmAq by making (O) and 230 - 250mmAq into good, by (x) 
about (b) carbon powder. By setting to NG what makes less than 380 mmAq A and exceeds (O) 
and 400mmAq by making (O) and 380 - 400mmAq into good, by (x) about the (c) catalyst. It 
carried out by (x) by setting to NG what makes less than 280 mmAq A and exceeds (O) and 
300mmAq by making (O) and 280 - 300mmAq into good. The collection efficiency (%) after 
throwing in carbon powder with a particle diameter of 0.042 micrometer by 3 g/h for 2 hours was 
measured. Society of Automotive Engineers of Japan Based on automobile standard (JASO) 
M505-87, the compression disruptive strength (MPa) of the A-axis was measured about the 
honeycomb structured body 1 1 , respectively. The result is shown in Table 2. 
[0030] 
(Table 2) 

No. Evaluation collection efficiency A axial compression disruptive strength (a) carrier (b) carbon 
powder (c) catalyst (%) (MPa) 01 of classification pressure loss Comparative example 1 x x x 100 
8.802 Comparative example 2 O x x 100 7.003 The comparative example 3.0 x O 98 6.604 
Example of an invention 1. O O O 97 5.005 Comparative example 4. x x x 100 6.206 comparative 
example . 5 x x x 100 Example of 5.607 invention . 2 O O O 99 3.508 comparative example . 6 O x 
0 97 5.409 comparative example . 7 x x x 100 Example of 6.510 invention . 3 O O O 97 Example 
of 4.21 1 invention .40 0 0 100 Example of 4.012 inventions . 5 O O O 96 3.013 comparative 
example .8 0x 0 100 1.814 Comparative example 9 O O O 92 0.815 Example of an invention 6 
0 O O 97 3.616 comparative-example 10 O x O 98 1.417 Example of an invention 7 O O O 98 
2.818 comparative-example 11 O x O 97 0.5[0031]From Table 2, since the total pore volume of 
20-40 micrometers is setting [ the average pore size ] to 15-25 micrometers not less than 25% 
of whole pore volume, although porosity is enlarged with 60 to 80%, the examples 1-7 of an 
invention, (a) All have little pressure loss after honeycomb structured body 1 1 independence, (b) 
carbon powder injection, and (c) catalyst support. The examples 1-7 of an invention have the 
high collection efficiency of carbon powder, and A axial compression disruptive strength is also 
secured. Pressure loss can be lessened more by making the filter surface product per unit 
volume into 7-13-cm 2 /cm 3 especially. On the other hand, the comparative examples 1-11 are 
also set they to be [ any of the pressure loss of ** after (a) honeycomb structured body 1 1 
independence, (b) carbon powder injection, and (c) catalyst support or the collection efficiency 
of carbon powder, and A axial compression disruptive strength ] ? and are not enough, and the 
problem is left behind. 
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[0032] 

[Effect of the Invention]Maintaining a low-pressure power loss according to the honeycomb 
structured body of this invention as explanation in details, above, although porosity is large, 
intensity can be secured and the particles in exhaust gas can be caught efficient. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is a perspective view of a honeycomb structured body. 

[Drawing 2] It is a cross section of an example of the exhaust gas purifying filter 10 using the 

honeycomb structured body of drawing 1 . 

[Description of Notations] 

11: Honeycomb structured body 

11a: Peripheral wall 

11b: Cell wall 

11c: Cell 

1 1 d: Inflow side 

1 1e: Outflow side 

12: Stowage container 

23a, 23b: Gripping member. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawin g 1] 
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A(10aT/W) U tJUl 1 btcJB«ESn/c3HB?L 
*ii«0/ca. ifeffiffl'Jl 1 e^6Sfm ( 1 0 b-CTx?) 



^2 00 2- 1 4 3 6 1 5 
2 

T, WEE*9»CcJ:Sx>^>^0©W«fln*ffli^^* 
tt^«ttW^»©'5iJIISttr**©r, ^6 50 -c«± 

[0005] conmxxmty 4>\>*\ otc«, ^ 

[0 00 6 ] ft&HB6 1 -54 7 5 0#4*«R:fcJ\ ^x 

* a^#(d»?l* t w»ta*«iarr set ri^Ji 
mow* ^ yfthi&ffimnmz 4 ^ra«r*5i© 

Ett***&. -ei/T, C(Dt$&Bg6 1 -5 4 7 5 0-5|£ 

8. 5§t%, ¥^»TLitai mid. j£5tt*-y># 
PIxt-^3 9. 5Sfi%, ¥*3«?LB:gl 5 urn. «£6 
W-^>5KP^-/6 2. 0gt%, ^a?LiSSl 
5 Mm, ( S4«t-^P^f ^9 0. 0gi%, ¥ 

[0007] ttc 7 51 3^mat, 

5 5-8 O%0tL< «6 2-7 5%, TJS«BFLa*2 
5 — 4 0/im, ^o-te^l^CDlffl^L^S— 4 0 MmCD/ML 
i40-1 00/im©MiL, ttc/Ml<D%L*ttl<D 
S(D5-4 0fgiUT, fflm^^riS<, EWI*^®< 

r#st-rsiBK^*So 

[0008] •fe^fi©«jffiacj f «flftrtcc«i!««:a 
#PfW9 - 1 5 8 7 1 omzmiaz. mbBzmm 

gtfDa-rj x^ 4 hfiSEr. -fe^Ht<Df|iJMR^?Lrt 
^4 0-6 5%, ¥i^iWL&£5-3 5ymitiCi 



(3) 

3 

[0 00 9] ^LT, m±¥l - 3 8 9 3 0 

fiS#© 15 0m myL±<D%L*&mn±fc<D 3 fifi%« T 
<bft£<£^c, Iocn6^(D4 5 Mm«T©fH 
25%<bft£<fc5 £ SfiWHR* $ *i T 

C(DRa5tCj:n^ 10ymJ:H^?WL 
1 0 0/imJ:Ot>^:#^3m?L©^fiR«:SiJIBI-r-6Ct 10 
1 0-50 Mm<Dffl?L£^*2tf£C£r#& 

«±0>«|?LSBItt 1 0 %&TFs 1 0-5 0 y 

m<Z)Mi?LSaw 6 5 %&L£V*> & <tt> 5fBiS#i&£„ 
[ 0 0 1 0 ] 

[001 1 ] fHS»fiBg 6 1 - 5 47 5 0#^$RIBiScO 

0 ^«&fB^c<£ 0 m#s#nra»«ta#;*s < ft 

[0012] fjia«FPi¥9 -7 7 57 3#ft«iBtt©jfc 

sti^a^iaoTL^u, f§m^#ffiT*r<2>± 30 

[0013] ifttB^HPF 9 - 1 5 8 7 1 0 ^fg 

IBttOjJWtt, m?L^^4 0-65%<h/jN£< s ffl?LS 
i(DM(»rSPa/7Xiiai^<DEE*f^^* < ft Y) , $ 

ft £<ti^rag#& 

[0014] fit, m>^P7 - 3 8 9 3 0 g(OS 
ffitt, SWL*#4 5-6 0%<?;/Jn£< , »FLS£(D^<& 40 

*fflSFU/c«^CCtffi?L^**«^iTBE^«^^* < ft& 

[0015] fcliifi^J: ^tcS63Ra{B-rtt. V < )VZ 

ifc4«J3-r «W6 0%a±T*ot 
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[0016] 

2 0-4 0MmOlB7LaW^EE*«fe, 

[0017] -?tj:t>% % *mi\Z* Hrrt/R!PS5WiB£X 
StcgintciT, »»#**fcJUtt©iB?L*aaSttT 

AigMor, MiB-fe-rt/H©*?L*^6 0-8 0 

¥WLl3dil5-2 5<zmt*ot, ffl?L&2 0 
-4 0 a m<D*t»LS^^^S«(D2 5 %W_hT& 

fit, i5IB^?Lff-fe5* ?*'N-#A«jgft*c*Jl> 
*tt»»*fe0©7 ^ J^-SIS^7 - 13cm 

[0018] ^xtc, *mw<Dffif&<Dm&*mw?z>. 

-fe;Hlcr)m?L^6 0 -8 0 V ¥3jffl?LS 1 5 - 
2 5/imiCftIx., tffl?LS2 0-4 0 /x mCOj^*ffl?LS®^ 
±Ml\&m<D2 5%«±i ItC^fc^ «?Ug#B 0 

< ft 9, */t«JK«rfiJ#l/c»^f <OtSJ^«*SfJ>ft < ft 

$U6 0-8 0%in o »*1/<W, «a*IJ6 0- 
[0019] (¥^)*ffl?LS) ¥^)»LS^ 1 5 u mrnm 

ra»«tS^# < ft ¥^ffl?La^2 5/im 

[0020] m?mm) EJimtkZ'i^ < -rsccwia 

?LS2 0/im«±CDaB?L*:^<-r^©^<, 4 

^ti^ift^Cii. «ttT-©IWRsp*(5TSl*S. c 
O/cd?), *H?LS2 0-40 u m<owm\^mifi±mfvs 

[0021] (m&&m$>tcK>(D7 ^ jvz-mmm) ? 



3 cm I /cm , ^fflx^>i^;USS^fl5< &&C<tT\ 
[002 2] 

(mwwmo>m&) *;u*> uvt3* im.it 

SJtT\ SiO, : 48-52%, A1,0,: 33^3 
7%, Mgr O : 12-15%, CaO:0-0. 05 
%. Na 2 0 : 0-0. 0 5% v K,0 : 0-0. 05 
Ti 0 2 . : 0-1. 0%, Fe a 0 3 : 0-1. 0 
PbO:0-0. 1% X P,O s : 0-0. 2%£^ 

[0023] (mmmRumimcommt, n±<on 

[0 0 24 ] (»fflJSS») ^C«C, CCDH±Z2$Q<DWm 
[ES143. 8mrnxS$ 152. 4mm©A-^Ai 



(i 


%\) 








No. 
















00 


(Mm) 


01 


ttrnm 


i 


54.5 


7.7 


02 


mm 


2 


56.7 


13.1 


03 


tmm 


3 


56.8 


14.9 


04 


mm 


1 


60.8 


19.8 


05 


mm 


4 


64.0 


11.2 


06 


vam 


5 


64.3 


11.7 


07 


mm 


2 


66.0 


17.0 


OS 


mm 


6 


66.2 


14.5 


09 


mm 


7 


66.6 


12.0 


10 


mm 


3 


66.6 


19.5 


11 


mm 


4 


67.2 


16.0 


12 


mm 


5 


67.2 


21.8 


13 


imm 


8 


70.0 


13.4 


14 


imm 


9 


70.2 


27.0 


15 


mm 


6 


70.4 


18.8 


16 


mm^o 


74.8 


13.7 


17 


mm 


7 


78.9 


17.3 


18 




82.8 


13.7 



[ 0 0 2 9 ] WC, jEAtt&fttft&H (BTfttfr) 
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* [0 02 5 ] (ftfiS) ^C, C<D'^#Aflii§£W*rS 

mm*. 'iv^&isiF&m^x&mu&i 405-c 

— 0 . 6 0 ram, -fe^fg7 5— 400cps i "C^o 
[0 02 6] OSC);X«c, C©^-#A»j6ftl 1 
Sf»//xS6ffiflPJl 1 eT^SSAffiiJl 1 dratJDLT^ 
v-fK TJl/$:*\ S^a-Tttif, 1 0 0 0°CtLL© 
^^KosaWJ-cfc^t*. fir, iR*^8 l 2 WtciR 

x > *;>MMS» &BKt«tt*Htf> ^>cc0r^^, 
Qmrtxmty * ^* 1 o <ttt4. 

[0 0 2 7 ] fir, BS00T»6ft/c^-*;A«ig 
<*1 lfc-^T, -feJl/fil l b©Sv?L* (%) . 
TLS {urn) , i?LS 2 0 - 4 0 /i m i?Lg« i ± 
ffl?LS«©i± (%) , ^S^^/cOcT)^ *JU*-f|ffi 
ffl(cm 2 /cm 3 ) ^tco^TiSLfc. ft. 

IJSUtSUi/c. ^©IS«*, fUfcSWUfs (%) (D 

Microfneritics1±^!CD^- h#TIIl9 4 1 

[0 02 8 ] 



ffl?LS20— 40// m(D^*i?L 7-f^~a®a 
<b ±«B?LSa(0J:b C%) Ccm 2 /cm 3 ) 



4.1 


5.9 


18.6 


13.5 


22.5 


6.5 


49.6 


6.8 


15.4 


5.7 


10.1 


6.1 


30.6 


8.0 


26.6 


13.5 


9.4 


5.7 


26.4 


10.8 


27.3 


7.8 


42.0 


8.3 


11.4 


6.5 


44.8 


8.3 


45.7 


14.0 


17.0 


6.0 


31.7 


11.0 


17.0 


6.0 



50 ^-ttAffimWl 1 CC, (a)^17. 5Nm 3 / 



(5) 
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7 

m i nil/ci^<D, SfcAffJ 1 1 diOTIl 1 e<om 
(b)&S0. 04 2/im(7)^^>^3g/h 
t2WieAL«^i£Ail 1 dtmumi l e©i 
BE, (c ) W«£t§J#Ofc«CC, 7. 5NmVmin 
(Ot^comxmi 1 diiftffiWJl 1 eCOMEE^a^L/ 
fc. fit, E^m* (ramAq) »AWJ 1 1 d £ 
mum I 1 eOHEfcJ: 9 &*>\ JE^M£:<Df¥ 

(a) ^-=.*7A»jg»l l«tt (»©«2rtt 
r*If*J tLX^-T) 2 30mraAq*i 

^SiLT (®) , 2 30-2 50mraAq^iLt 
(O) , 2 50ramAq^ii6^©^NGil/t 
(x)x\ (b) ^-slOWCCOC^Ttt, 3 8 0mm A* 
(*2) 



8 



* q*8S4«£UT (®) % 38 0-400ramAq^ 
itT(O), 400mmAq^lK.^fe^NGil 
T(x)r, (c) ttsJK«:oi»rW, 2 8 0mmAq* 
fl$£ffi<tOT (®) % 2 8 0-3 00mmAq^iL 
T (O) , 30 0mraAq^ai§^O^NGil/t 

®Z3g/h-C2mjBlt&KLtc&<Dmmm (%) *«s 

i/fc. h*c, <tt> &ummm& g»m*ite(JAs 

O) M505-87 /^*7 A«j8» 1 1 JCO 

io AMOEEtHRttttK (MPa) ti^ n»CEL/ 

/Co *©*s**»2cc7jrr. 

[0 03 0 ] 



No. 















(%) 


(MPa) 


01 


vasm 


i 


X 


X 


X 


100 


8.8 


02 


mm 


2 


O 


X 


X 


100 


7.0 


03 


mm 


3 


o 


X 


O 


98 


6.6 


04 


mm 


1 


® 


o 


O 


97 


5.0 


05 


tmm 


4 


X 


X 


X 


100 


6.2 


06 


imm 


5 


X 


X 


X 


100 


5.6 


07 


mm 


2 


© 


© 


© 


99 


3.5 


OS 


tmm 


6 




X 


O 


97 


5.4 


09 


mm 


7 


X 


X 


X 


100 


6.5 


10 


mm 


3 


© 


© 


© 


97 


4.2 


11 


§mw 


4 


© 


© 


© 


100 


4.0 


12 


www 


5 


© 


© 


© 


96 


3.0 


13 


imm 


8 


O 


X 


O 


100 


1.8 


14 


mm 


9 


© 


© 


© 


92 


0.8 


15 


mm 


6 


© 


© 


O 


97 


3.6 


16 




O 


X 


O 


98 


1.4 


17 


mim 


7 


© 


© 


© 


98 


2.8 


18 


mmn 


o 


X 


o 


97 


0.5 








7 2 0 


-4 0 m 







[0031] m2frh 

#1 5-25/im(hirC^Ci^e>, Mf^6 0- 
8 0%£A#< LXi,*2>iC (a) m^A 

i i §m % ( b ) *-#>mtA* < c ) mm 

«*7- 1 3cin7cm 3 <hT £ C tXEEt>m9z%£ 0 

(a) n-*Amk»l 1 *tt. (b) 
Av (c) ftt&tijm CDBEatWfe, Xtt. 

AWBE«KttWSOf5Iti^«:*jc*rfc+»'r 

[0 0 3 2 ] 



[0H<Dffii|ifc!ft9I] 

[01 ] AX^A»»T$)^ 
[0 2] H KD^-*A«Jfitt*fflH/cSfa^i*{b7 
40 Jl/ * 1 0 O-^KDKIl^i r & £ o 

1 1 : >^*Am3£W 
1 1 a : fl-HSS 
lib: -teJWM 
1 1 c : t;l/ 
lid: 8SAWJ 
lie: jSttiflM 

1 2 : 

2 3a 



2 3b: ivmmio 



(6) 



^2 00 2- 1 43 6 1 5 



[01] [02] 




7P> b^<-is<DWt% 

F £ - A (#3* ) 3G090 AA02 

4D019 AA01 BA05 BA06 BA07 BB06 

BD01 CA01 CB04 CB06 
4D058 JA38 DB06 3B21 KA11 SA08 
4G069 AA01 AA12 BA13A BA13B 

EA19 EA25 EC01X EC01Y 

EC13X EC13Y EC14X EC18X 

EC18Y 



